In the same way that neither a messy lab bench nor a clean one is a reliable indicator of a researcher's productivity, a protein's function cannot be judged solely on the basis of its neatly folded and stable domains. As evidenced by recent work discussed in this Select, we are learning that intrinsically disordered regions feature in many of the cell's most productive multitaskers, proteins whose functions are especially fluid, dynamic, and diverse.
Disorder Aids in Managing Complexity
Intrinsically disordered proteins lack a stable tertiary structure, and this malleability makes them well-suited to serve as hubs for protein complexes. An example is the adenovirus oncoprotein E1A, which binds to numerous host proteins to subvert cellular signaling pathways. By characterizing the interactions between E1A, pRb, and the TAZ2 domain of p300, Ferreon et al. (2013) now provide evidence that the capacity to modulate allostery is not limited to proteins with stable tertiary domains. By studying various truncation mutants of E1A in isolation or in complex with different concentrations of pRB and TAZ2, the authors probe the landscape of allosteric interactions for E1A using single-molecule Fö rster/fluorescence resonance energy transfer. They observe both positive and negative cooperativity that depend on the accessibility of particular interaction sites for pRB and TAZ2 (each of which can bind to more than one site in E1A). The authors propose that this may allow for context-specific complex formation and diverse outcomes, with an E1A-pRB binary complex impacting cell-cycle regulation, an E1A-p300 complex affecting transcriptional regulation, and the ternary complex promoting cell-cycle exit. With this knowledge, future work may focus on fleshing out the in vivo contexts in which these different outcomes are favored. The insight into E1A may be applicable to countless situations in which a protein is both largely unstructured and binds numerous partners. Ferreon, A.C., et al. (2013) . Nature 498, [390] [391] [392] [393] [394] 
An Uncommon Thread in Bacterial Cell Death
Colicins are cytotoxins produced by E.coli that function in interbacterial competition. The early steps of activity for the colicin ColE9 are now revealed by Kleanthous and colleagues (Housden et al., 2013) , who show that its N-terminal unstructured domain weaves its way into the cell through one pore of outer membrane porin OmpF and then out of the cell via a second subunit of the trimeric complex. Catching colicin in the act involved engineering a disulfide bond trap by introducing well-placed cysteines in ColE9 and in its periplasmic binding partner TolB. The purpose of this choreographed threading appears to be the precise positioning TolB, the activation of which triggers a cascade of events that culminate in the internalization of ColE9's deadly endonuclease. It remains to be established how ColE9's intrinsically unstructured region is able to traverse OmpF pores in both directions. Housden, N.G., et al. (2013) . Science 340, 1570 Science 340, -1574 ColE9's intrinsically disordered regions thread in opposite directions through two OmpF subunits leading to capture of TolB in the periplasm. 
Juggling Numerous Partners at the Synapse
Searching for orthologues of the C. elegans protein synapse defective 1 (syd1), Scheiffele and colleagues (Wentzel et al., 2013) identify and characterize mouse SYD1A, a protein that notably differs from its worm counterpart by the presence of a prominent N-terminal intrinsically disordered domain (IDD). Although this region is not conserved, it nonetheless has critical roles in SYD1 function. The authors demonstrate that the IDD represses the activation of SYD1A's Rho GAP domain and that this repression is alleviated when the protein is targeted to the membrane. When overexpressed, the IDD recapitulates effects of the full-length protein on presynaptic terminal density and recruitment of synaptic vesicles. As these phenotypes do not require the Rho GAP domain, the authors delve deeper into the IDD's molecular functions and uncover two new interaction partners: munc18-1, a protein that primes synaptic vesicles for fusion, and liprin-a2, a member of a family of proteins that interact with LAR protein tyrosine phosphatases. Additional evidence indicates that LAR's role in presynaptic differentiation requires SYD1A. Future work may provide structural insight into both the suppression of SYD1A's Rho GAP activity by the IDD and in how the IDD links cell-surface receptors to synaptic vesicles. Wentzel, C., et al. (2013) . Neuron 78, 1012 Neuron 78, -1023 
A Spanner Thrown in the Cell-Cycle Works
The anaphase promoting complex/cyclosome (APC/C) is a key regulator of cell division, and its inhibition during interphase by early mitotic inhibitor 1 (EMI1) acts as an important safeguard against aberrant DNA rereplication. APC/C's stature in cell-cycle regulation is equaled by its impressive size, 1.5 MDa. So how does EMI1's inhibitory domain, which is 100 times smaller, shut down the mighty APC/C, an E3 ligase that promotes ubiquitin-mediated proteolysis? Findings by Frye et al. point to an oversized role for EMI1's C-terminal 143 amino acids, much of which is shown by nuclear magnetic resonance to lack a stable tertiary structure. Singleparticle reconstructions of the APC/C-EMI1 complex obtained by negative-stain electron microscopy show that EMI1 binds at multiple sites and has a widespread impact on APC/C subunit conformations. The elements that constitute the EMI1 C terminus, despite their relatively small size, synergize to optimally compete with substrate binding, inhibit the catalytic core, and interact with the holoenzyme's platform region some distance away. The findings provide a clear example of how intrinsic protein disorder in a key regulator can simplify the task of modulating a large protein complex. Given the existence of numerous multifaceted molecular machines in the cell that require efficient and precise regulation, and the sizeable proportion of proteins with intrinsically disordered regions, such regulation may prove a common principle. Frye, J. J., et al. (2013) . Nat. Struct. Mol. Biol. 20, [827] [828] [829] [830] [831] [832] [833] [834] [835] . 
